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transduced into host cells. m „„eratively linked to an appropriate 

The PDEF polynucleottde insert should be opera,, „ae 

promoter, such as the phage lambda PE e^^^^^^^^ 
p„_,theSV.Oear,yand.a.ep— ^^^^^^^ 

a few. Other suitable promoters w, b^ ^^^^^^^^^ ^„ ,,e 

eonstructs will further contam snes for transcnpt.on 

27 
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lation The coding poMO"°f*'= 

attebegmningandaterminaUoncodonUA 

Asindica.ed>eexpress,onvec.orswdP 

euka^of. ce,> cuUure and ..racycUn , U ^^^^^^^ 
e*™ >n E. co,i and o.h« «ena. Re ^ and 

code, .u, are no. Un,Ued .o, ,,,3; insec, oeUs such as 

sLoneHa .,phin.u.un, ceUs; fungal -»^- ^ J,,,cHO,COS,2«,anaBo.es 

:r.iainc,u.^ 

A™on6vec.orsp.efer.edforuse.n ^ ^^^,^3, p^SA 

a,*hle .on. Q>AOBH, Inc. '—^.^ne Cloning S.^^^^^ 
p,H.6a, pmiSA. PNH46A, ^^^^/^s.^aUahWo^PhannaciaBlolecMn. 
' „a,pKK223-3,pKK233-3.pW5^°-f"^ pSV2CAT,p0044,pXTl andpSO 

available S,ra.gene; and "^"^ ^ J^^,^^ .^^en, .0 .h= sK-W art-san. 
PHannaca. Other suitable veCo. b - ,„,,ed by calcun, 

,„.,oduc.ion of the construct ,n.o *e h ^^^^^^ 

phosphate transfectton, ^^Lo^otHerntethods. Such n^ethods are 

Jectlo.elechopora.lo„..ransduc,.on, rf« ^ ,„ 

,.„bed,n.an,standardlabora«.-^^^^^^^^ 

Molecular Biology a^^'')- recombinant vector. 

r„fac.hee,pressedb,ahostcel,lac..nJ- ^^^^^^^^„,,„,,,.„.^^^^^ 

PDEFpo.ypeP"i--'«''~"''"l',„,fa.e or ethanol precipitation, acd 
„ .el*ow„ methods tnclud.ng ^ ;^,,,,,„3phoceUulosechro™^^^^^^^^ 
tractlon.anio„orcationexcha„gechro. .0 « .P^^^^^^^^ 

M^opbobic interact ^^^^^ 
Chromatography and lectin cn 
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, ,.HPLC") is employed „:f,ed from natural 

chromatogiaphy ( HPLC ) .0 from: piod^ets purf-e'l tro 

PDEF polypeP*' "I d,ree«, isolated or cultured, 

purees, luc,udlrt.bodny.lu,ds...su.» c.^^ ^^^^^^^ ,^^„„„„ 

p„ducts of chemical synthetre proced. ^ ,^,,„^,,„„,„p,e,,»e.er,a,,y=ast, 
Llrnr^uesfromaproVaryoticoreuU.^ -^^^^^^^ m a 

,„her plant, insect, and — ' ^,,*s may l=e slV-yiated c may 
:„m«nantproduc.,onprocedure^;-;-^^^^^^ 
l,.nc„.g.ycosyiated.inadd,t,on,PD»^^^^^^^^^ 
^ethionlneresiducinsomecasesas r^U 

^„v»in.heartthattl,e.-.ermma™e^^-^^^^^^^^ 

,„do„ generally Is removed witlr Ittgh ff.c , .„.«1, 

eu^aryotic cells. While the N-termmal n^h ,3 
_.dinmostpro.aryotes,~^-^ 
i„efficient,d=pendingonthenatureof.h 

15 is covalently linked. 

Vm^^^'^SlM'^ .e used in numerous ways as 

PDEF polynucleottdes rdent fied 

„,,cnts.Tl,efollowingdescrip.ionshouldbeco„ 

techniques. chromosome markers, stnce few 

Thereexistsanongomgnccdto* y ^^^^^^^,,„„^h,sms). 
,„„osomemarkin.rea.en.s,hasedonac s^^u^^^^^ 
.epresentlyavailahle.Th,s.e„emaps.o^^p2^^ 

,sed m imkage analysis as a marker for chr ,eR prrmc. 

B,en,, sequences can be mapped to ch^ 
Cpreferahlyl5-«^P)-----":;trdo no. span more throne predicted 

Ited using computer analysts ::^„,3,,,, PCKscreenmg of somatic ceh 

e.on.n,hege„om,cD.A.Thesepr,m«^a- ^^__^^^^^,,,^„„,,„;^ 
,,Wdsco„ta,n,ng individual human hromo ^^^^^^^^^^^^^^_^_^^^^^ 

30 humanPOHPgeneco.esponding.otheS^^^ ^ ^^^^ „,^,,„, .e 

Similarly, somatic hybrids p 
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15 



Three or more clones can be assigned per day 
polynucleotidestopart^cularchrornosome.^^^^^^^^^^^^^ ^^^^^^^ 

cDNA libraries. ...ePDEFpolymcleolidescanalsobeachieved 
cei„si.ub.bri.za.,onJ^SH f P^^^^ 

2,000-4,000 bp are preferred. Forarev p,^^^. New York (1988). 

„.es:aManua,ofBasic— ^^^^ 

^arRasingleehronrosomeorasmglesUeon^ ^^^^^^^^^ ^^^^^^^^^^^ 
„„UiplesUesand,or»u,.iplecbro™oso™*P^^^^^^^^^^^^^ 

— -=^'°-°'*"r — r -e - cross b.briai.rion d.ri„. 

^-orviHip*; thus increabui^ t^^^ 
within gene families, 

chromosomal mapping. chromosomal location, the 

once a polynueleotide has been mapped t a « ^^^^^^ 

,,.ca,positionof.hepo.nncleoti.— ^ 

es^blisheseoinheritaneebetweenachromosom ^cKusiek, Mendelian 

..ease. (Disease mapping dala are fo^nd, .— ^^ 

,^eri,anceinMan(avai,ableon,ine.hrough3ota H p ^^^^^^^^^^ 

Ubrarv).,A-m.nglmegabasem„ingre — 
precisely locahzedtoaehromosomalregionassoeialed 

50-500 potential causative genes. in the PDEF polynucleotide 

.hus,„nceco— ce— 

andthecorrespondinggenebetweenal ,„ch as deletions or translocations, 

p,st,visiblestrtrcturalaUera.io„sinthechr— -^^^^^^^^^^ 

„e examined in chromosome spreads or y ^ ^^^^ 
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„„„n,o,pWsm.lfanewpolymo.ph,sm, 

used for further linkage analysis- .^„„,3,o„„f the gene i"affee.ed.ndiv,duals 

f„*,™ore.,ncre3sedorde— ^^^^^ 

,..o„p«d,ounaffeeledi„dividuascan^^^^^^^^^ 

„nheseaUerations,aUeredexpress,on,*™™ 

„.ed as a d,a.noslic or pro.nos.ie ™arker^ ^ ,„ .<,„„o, gerre 

,„addi.ion.o*=forego>ng.aPDEFP y ^^^^ 3^,,„,„<rf,„ly 

„,.ssion.taoughlHple Wxfo™a,lonora^^^.- ^^^^ ^^^.^ 

: .nd,„g of *e polyn.eleo.ide .o O.A „ 
^,nucleo.ides are us* .0.0 40 -^^^^^^^^ 

lgio„of.hegeneinvolvedin— 0"^^ e. al., Scenee 

„„ 0979); Cooney e. al., J^^ . . Neurochenr. 56:560 

«U360 (,99„ . or .o .he nrRNA ,.self ^ ^^^.^foeneExpression.CRCPress 
,,„.OUgodeo.yWeo.*sasAn..— ^^^^^ ^^^^^^ 

L Ra.on, FL <19S,).) Tnple he « fc™- „»3la.ion of an 

„.„.rip.io„ fro.. DNA, while an..™. K^^^^^^^ 

„.^Amo,eeu,ein,opol,pep.*. Boh ech 
.Helnformalion disclosed h«e,nean hen 

^„„ncleo.ides in . effor. .o .rea. drse^- ^^^^^^^ ,.„e .herap, 

POEFpolynneleoh^«""'-"^;^J^,,,fec^^^^ 
,.„i„ser.anorn.algenein.oanorgan,sn.ha™g ^^^^^^^^^^ 

.,egene.,caefec.. POBFoffersa^ean^ofu. 

,..„.emanner. r^oLell. Ve. ano.her goal is .o n-ake 

genome, .hereby produetng a new ^^^^^^ 
o.,nan.-nega.,vemu-sofPDEP.o*^ 

^.POBPpolynueleo.*sarealso« ^^e f 

«„log,ca,san,p.es,TheUn,.edS.a.es.d^^ 

^,,„,,„„ fragnren. lenglh ^^'^^^^^^^ J,,^,,,, .,.h one or more res.ne.,on 

u -nne an individual's genomic UNA 
this technique, an niu 
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■eWuniquebandsfondeaufVingFrso"-' 

The PDEF po,vn-'=o.W« l„{se,ec.edpor..onso(a„ind>v,dua, 
,,,™.,„»U,eac»..-.,..aseB.— ^^^^^ ^,,„„, and 

U sequences can ^ J- -^^^^„^„„, ''t^: 

^^^^^^ 

identification of that ma 
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■ nN A sequences taken from very 
disclosed herem. DHA s q saliva, semen, etc, c 

,.nes,e...hairors.m,or.odyfluds.., ^^^^^^^^^^ 

^,„,PCR. >„ Us. Ho>o.y to identify tndtvd^K 
«h as DQa class U HLA gene, are used , ^ ^ ^pecfic 

! H PCR Technology, Freeman and <'° / „„,,„iction enzymes, 
; ocLamp.if-.ed,*evaredi.=«ea-*-°';^^^^ 

polymorphic loci are amy Southern blot probed wim ui 

.,e,din.anidentifvin.sctofhandso a o ^^^^ ^^^^^^^^^^^^^^ , 

, the DQa class « HLA 8=t>'- S"""" 

Imotphic markers for forensrc purposes^ ^ ^^^^^^^^„„„,,pa^^^^^ 

Le,salsoaneedforreagentscap*o ,^ 

,.„,.Suchneedar,ses,fore.amp..m^^^^^^^^^^ 
. ,„ Approprialereagentscancomprtsct „„f ,„ch reagents can. denttfy 

:::::t.:suepreparedftompo..^^^^^^^^^^ 

,,ssueb,speciesand/orbyorgant,pe.l 
as hybridization probes to 
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,ens.panicu.arW»fthereproduc„vesys.em -gn ^^^^^^^^ 

PDEF expression level m heanny 
,0 system disorder. „„„s,ie method ofa disorder, which involves'. 

Thus, the invention provides a d.a nos, - ^^^^ ^ 

assaytn. PDEf gene »^'-;;7;,„,,,3t.dardPOEE.eneexp,essio„lev., 
eomparing.hePDEF.e„eexpress,onlevdw^^ 

^hyanrnereaseo.^— -^^^^^^ 
the standard expression levelisin 

tissues. , .aeotides can be used as moleeular weight 

,„ ^ ,erv leas, the PDEP P0>^-'- * „f , ^pecifc m«.A in 

„.*ers on Southern gels, as ^^^^ ..^..es in the process of 

, particular cell type, as a pro,« ^^,„,,„,ol,gomers.r attaehment.o 

,„ discoveringnovelpolynucleoud",^-^^ ^^^^^^^^^^^^ 
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SlswIIfiEE£«SMES» numerous ways. The following description 

Iwntechni^ues. 
..onidheconsideredexemplaryand-- ^^^,^,„,«^^^^^^^^ 
PDEFpolypep.ldescanbeusedtoas.yP 

.„.,bod,.basedtechn.ues. forexample^^- P ^^^^ ^ 
aass,calimmunoh,stologica,me,ho s.<»a^^^^^^^^^^^^^^^^^^ 

(,985);lalVane„,M.,etal.,J. Cel ' ^ ^^^,,<,„ i„,,.de immunoassays, such 

.asedmethodsusefulfordetecttngproterngeneexp 

33 



3, .,e »zyn,e U^d I— ,be„. assay (EL ^^^^^ ^^^^ 

an..oay assay a« .no.. , -^^^ ^^,„ ,,e,, su,f» 

(35S),tntmm(3H),mui" 

5 as nuo«scei„ an. Aodana'"--"'-;"^ samp.^^ 

,„ add,«onto assayms P".e.n le els n ^^^,„,„„ 

,e«.ed>nv,vo.y.-.- ^*°^^t" ESR. Eo, X.adio.aph„ suUa* 
,„.nd=*osede.ec,aHe.y— 
,^,>„c,ade.adWso.opessu*as.an™o^ 
,0 .eno.ove.y.a^M.0— .^^^^^^^^^^ 

..e an.*od, by *.n, of numen. for d«^^ ^^^^^^^^^^ 

^p„..n.spec,r,ca„.>bodyora.*»>.' ^^^^ 

app.op.a.ede,e.*i-,n.™o,e,y, ^^^^^^^^ .agne c 
15 99n,T.), a .adio-opa,« s*s«nc ■ or a m 

r^^.-^^'^-'^tZ^^ « - - 

i„.„ *e nr-ma. U wlU be ^,,„,^,„, „eie.y needed .o produ e 

™agingsys.ernusedwinde,ermmetbe,uan y 

: „„L.a.es. .-"«-;*::r::;.o.O,n„Uc„r.sof.nrTc. * 
,0 of,.d.acUv.,.,ec.edw,Unor,rraUy-^^^^^^^^^^^ 

,aWedan.bodycran.,bcdyfraen,en.»^* ^ ^^^^^^^^ 

„f.„3-cHeon,ain.hespec>f,cpr.. . ^^^^^^^^ ^ Tbe,r 

B„,*, e. a.., ; ^.RadioehenricMDerecUonofCaneer, 

P„.nren.s." (*P- » ^" '^l^on PubUsHn. ,ne^ ) 
SW^ BurehielandB^ A. '*''^"'=*-''";„,.,„aofadisorder.wWchinvo,ves(a) 
X.„s..hetaven«onp..v*sad,a.nr^--^^^^ ^^^^ 

_„,bee.press.nofPBBEpo..f- 

^""-"''^"'"^trJsind.a.Weofad.sorder. 
30 the standard expression level .s 
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different polypept*(« 8- « „,heactivHyofapolyP=P"*(=-8-''>' 
: e eptoO. .0 reO- *e ac.WU, i„fla.n,a.o„,, ono b™. 

about a desired response * *- ^^i„ ,ene therapy appl-t.onsfo 

.sease. -r«a.p.e,a-strat,onof an-^^^^^^ ^,„,,„«on o f an 

antibody can acttvate the polyp P 

— ^''""rast.heP.B.po.pept.esean.^usedasrno.^^^^^^^^^ 

,.sr::-»---■-^^rrar— ^^^^^ 

::"lseofs.tmn.beart.POEPpo>yP^^^^^^^^^^ 
Iblntntnareusedtorneas..^— ^^^^^ 

„orebio.o,ca,aet,vittes.UPO-^^^^^^^^^ 
,„apart,euUassa,,.is*W«'.°^^^^^^^^^ 

,be btoioBieal activity. Tlterefore, PDEF „a,nte„ance 

Por e.a.P>e, the f , bas .en reco.n,.ed that norma 

„„s.atic ttssue are poorW understood. AU ,s 
re.op.en..dcon..uede.re^^^^^^^^^^^ 
a„d„gen.dependent,therc,sreiat,ve,y 
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..fHifferentiated tissue. As with 

,„s.a.edeve>opn.enUhe^nd»en«,mech»^ ^^^^^ ^^^^ ^ 

lc.e. Howeve. — „.u,aU0 -a *^^^^^^^^^ 

„,e. ,„bofl,developmgandmaturepros,a.e, . „,,„.specfflccan«.issue, 

.,e.ec>p,ocaUossof.h.ceUu.,d,ff— ^^^^^^^^ 

„.g.a»u„aers.a„a,n.ct*ef— » ^^^^^ ,,ve been 

PDEF polynucecides and PoWP«P»^- e„.aneen,e„. 
,o^.oa.,va.e*ep,os.a.e-spe«nO>^^^^^^ 
„f PSA promoter ttanseripuonTheP i ^^^^^^^^^^^,^^^^^^^^ 
,,„if,can.dia.nos.ieu.mtyasacUn,ea.ma^^^ P^^^^ 

.heo*erE.fac.ors.avebeensho»„.os ^^^^^^^^^^ ^^^^ POEP 

,....a..ePSAsene^-^^^^ 
asapositiveregulatorofPbAg 

arelevan, prostate-specific »rge.torPD . ^^^^^^^^.,.,^,„.„,,„,,^ 
Moreover.acharaetensttcteatureofaUE,^^ ^^^^^^^^^^ 

„.ertranser,pt.on.ctors. ----^r ^ ^= ^ 

H„d to regulatory e.entents ^^^J^^ p,EPspec«ca«y«ndstotbeDNA 
.ec^anis^oftranseriptionaUontro. in -^^^^^^^ 
„„d,ngdon,a,nonbeandrogenreee,— ^^^^^ 
PSA promoter. Such cooperatrv.ty has been 
,.eract,o„bct.eenPDEFandtheandrog^^^^^^^ 

StrongevidenceforepithehaRenspecf^ P ._^^,^„^,,33=dmth^ 
^nndtviduaUeUtypesaswetUstnsttuh,^- ^ ^^^^^^^^ 

,,«,aUcnsor,heprosta.ea„d,o ow r-^^^^ 

„andu,ar tissues. In the prostate. PDEF x 

1>. which are the exact ceUs that secret, the p. ^ 
with the androgen receptor and syn g 

36 



15 



20 



25 



30 



10 



....... ..---r:;:r=:-^^^^^^^ 

,„a„oneof*e™.sp.os.a.e-specm. ^^^^ ^„,^„,„e„.ides and 

Therefore, due to .he novel ,„„„„„artofor.hediagnos,sof 
po.ypep,ides,PDEFmaybeu.dasaprosa^P 

,e«ptor,PDEF may also serveasap 

IjBMMAslisiBL ^ i„ ,«a.inB deficiencies or 

PDEFpolypcP*-'P*™*'"* „ dre proliferatron, 

H , of *c immune system, by acuvatmg ,„„„„e cells develop 

disorders ot me , u „„,,vis'l of immune cells, imn 

„fferen.ia.ion, or mobilizafon ' (pUrcle., red blood cells, 

.hrou,baprocessca,ledbemaiopo,es.P"*--^^^^^^^^^^^ 

„eu.ropbils,andmaer„pba.es)andlymp^«B- ^^^^^^^ ^^^^^^ ^ ^.„.„e, 

„ ThP etiology of these immune den . „ by chemotherapy 

stem cells. The etioiogj junrders acquired (e.g., oy^ 

laric,sucbascancerorsomeauro.mm.^^^^^^^^ 

or roxrns), or infectious. M--";""' ' disease or disorder. 

a3amarlcerorde.ec.orofaparticular.mm^^^^^^^^ 

PDEF polynucleotides or polypeP" ^„,,^p,des or polynucleotrdes 

defielenciesordrsordersof— .-c^^^^^^^^^^^ 
eou,dbeused,oincreasedifferent,.,on^^^^^^^^ 

.he pluripoten. stem cells, in an effort to =. ,,„c,e„cy 

, eertain (or many, types itematop -; ^^^^ ^^^^^ (e^^ 

3,ndromes mclude, but are ""''^lia) ataxiatelan.icc.asia,eommonvanab,e 
;ammag,obuhnemia,dys,amma.lob'-«™^^^^^ 

30 adhesion deficiency 
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Mdrich Disorder, anem^^' 

• A immunodeficiency 
example, by mcreas.ng hem ^^^^^^ ..^^ets (e g 

::=::=^^rr ^^^^ 

^^^^^ 

a„toimm.ned,sorders.Many ^his inappropr-te 

, ,t„fMeisn material by im"™ . host ttssue. 1"= 

otself asforeig destruction ot tne .^^„„e 

administration of PDb differentiation, or chem 

,esponse,particularlythepro disorders. ^^^^ 

,,„drome,rhewnatoidar,bn.is ,^,e„„3. My 

Ooodpastnre. syndrome 0 - ^^^^^^^^,^^^,p„,,^^^^^^^^ 
>,eun.is,Opbthatmia,«f"o ^^^^„„,, Autoim^ 

Barre 

Syndrome,in^»- P _^^^„,,„„,H„^^ 
PDEF polynucleotides or polyp P 
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^ ^ rPiection occurs by host 
/rx/HD^i Organ rejecuun 

or .aft—. 
i„„«ceUd=s.ruc.io„of,KeWa„.e^.s ^^^^^^ 

differentiation. orchemotax,sofT-cells,my 

ejection or GVHD. „, ,„,ynucleotidesn,ay alsobe usedtomodula« 

Similarly, PDEF polypept-des or poly „ay inhtbtt the 

i„„»».,on.Pore.a.ple,POJ.W^^^^^^ 
,0 proliferation and dtfterentratton of cdls ,„ 

lleenles can be .sed to treat "J,,,,., ..septies.ocM.-o- 

eonditionsancludtng inflantnaatton ^socra^d^ 

3,3te,„ie,n— ryresponsesyn^^e^^^^^^^^^ ^^^^.^^^ 
,e«ity, art^ttis, ^^X»eldisea«.CroW.di.ease,orres„l.,n, 
,5 CentoKineinducedlunginjury rn«a»^«^ 
from over production otcytok,nes(e.g,™ 



aa^m^S^^^^^'^^^^'^ , ,,,, be used to treat or detect 
PDEF polypep.*^ <" pDEFpolypeptide-rpolynuclcotides 
,0 byperproli.ra.edi.rder.ncludin.n^^^^^^^^ ^^^^ ^ , 

„ay i^ibi. the P™"'"""";^ *\';„,,,„,aesma,prol.fera.co.bc^ 
Al.ematively,PDEFpol,pep.*-'P*™*" 

inhibit the hyperprolif=ra.iv=d.sorder increasing antigen 

F„rexample,by.ncreasingan,mnru„ere^ 

« ,.lit,eso«behy.rprol..ra.ed— be 
T-cells. hyperproliferative dtsorders "^^^ ^^,„hyini«at-ngane.imn,u„e 

::::::rd,:.rs,sucbasacbemo.^^^^^ 

,0 B^lesorbyperpro,,.— 
polynucleotides or polypeptides tnclude, 

10 



endocrine glands 

Similaily."*"""*^ Examples of such l-ypeK .ji^tdets, 

,„apro«i— ra!*er-sDlseas=.«s«oc,.os,s. n 

besides neoplasia, 
disease, Desw'= 



15 



20 



23 



detect infectious 
latoiiiffl^JB^ ,4,, .an be used » ueat « J 

For example, by ^/orT cells, infectious „„„ response, 

agents, for .-^tinnofB and/or i ^ „vi.;tin&itnmunerebi) 

^elnuuuue^sponse- ^'""r: lou.nece^^^ 

rfatrng a " " ,rt.iWte■.ufec«°-"^'"' 
^,„u*o*s«a,soa „,.ca„cause.seasec,sv.P-s 
»i„,muue response. j^irfecuous agent *a.ean ^^^_^^,^,„f 

Vi^sesareoneexamp^eo ,eot,des or po.,FP 

,.ean.-edo.de.e. ,^^^^^^,,^,,0.^^^^^^^^ 
.„ses,»e.de,.u. a. o. ^^^^^^^^ ,„„,,„s, ,Hepa««, 
,,.„s, Menov. - ^„„„,,,dae,HavW>n-.H- 
CaUcWl*e, C-v "da . IvLae,.0*n..xov*e 
„e^sv..dae (sueV- 'I 'mo'^^'^'''^^ P„xv«dae (su* as 
Mononegav,rus(e....''a'»»" ^^.^^^ P,c„„,av,nda.. 

X Paoovavindae, o etroviridae ^ 

innuenza), PaP RCavnus). Ret 

SmaUpoxotVaccm.a).Reo 
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w 

fever, U^^'"'' *^ „3„i«ed*«=^^'* ^ „sed » 

S^mUarly^^^'^' ^^^polynucl ^^actenaU-^^ ^.^erg^^osis, 

scarce, f-e. .^^.^uacunfec-ns. ^,,,,3es,mP»-« 
*="""i.o.ccsesVo---;„,,,„„e.o,.e«..- 

diseases. 4\ 
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25 



v»p treated or 
a that can oe uca 

.,.eau.n. disease o.s,.P-^^^^ 

, v,v PDBT P°^y""^''' babesiosis, Cocc.d.os.s ,,sis, 
detected by amebiasis, ^abesi helminthiasis, ^ei 

, families-. A^^^ ..itic Giardiasis, Hevm parasites can 

foUov/ing ^ ^^,,„e, Ectoparasmc, ^ ^,,,,,omonas. Tbes 

^)ientamoebias^s, .is Trypanosom^as^^' ^"'^ w not iirnit^<i Sea 

• Toxoplasmosis, iryi' including, " . . vet disease, 

. xbei\eriasis,^o^°P or symptoms, ^"^^ .ntery giardiasis) ^iv^ 

' • tv of diseases or ^> .ce(e godyse'^^^'^'^ . ^^ganancy 
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or in related publications or patents. The transformants are plated on 1 .5% agar plates 
(containing the appropriate selection agent, e.g., ampicillin) to a density of about 150 
transformants (colonies) per plate. These plates are screened using Nylon membranes 
according to routine methods for bacterial colony screening (e.g., Sambrook et al.. 
Molecular Cloning: A Laboratory Manual, 2nd Edit., (1989), Cold Spring Harbor 
Laboratory Press, pages 1 .93 to 1 . 1 04), or other techniques known to those of skill in the 
art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO: 1 (i.e., within the region of SEQ ID NO: 1 bounded by the 5' NT and the 3' 
NT of the clone) are synthesized and used to amplify the PDEF cDNA using the deposited 
cDNA plasmid as a template. The polymerase chain reaction is carried out under routine 
conditions, for instance, in 25 ^1 of reaction mixture with 0.5 ug of the above cDNA 
template. A convenient reaction mixture is 1 .5-5 mM MgCl2, 0.0 1 % (w/v) gelatin, 20 ^M 
each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of Taq 
polymerase. Thirty five cycles of PCR (denaturation at 94°C for 1 min; annealing at 55°C 
for 1 min; elongation at 72°C for 1 min) are performed with a Perkin-Elmer Cetus 
automated thermal cycler. The amplified product is analyzed by agarose gel 
electrophoresis and the DNA band with expected molecular weight is excised and purified. 
The PCR product is verified to be the selected sequence by subcloning and sequencing the 
20 DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
portions of the PDEF gene which may not be present in the deposited clone. These 
methods include but are not limited to, filter probing, clone enrichment using specific 
probes, and protocols similar or identical to 5' and 3' "RACE" protocols which are well 

25 known in the art. For instance, a method similar to 5' RACE is available for generating 
the missing 5' end of a desired full-length transcript. (Fromont-Racine et al.. Nucleic 
Acids Res. 21(7):1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a population of 
RNA presumably containing full-length gene RNA transcripts. A primer set containing 

30 a primer specific to the ligated RNA oligonucleotide and a primer specific to a known 
sequence of the PDEF gene of interest is used to PCR amplify the 5' portion of the PDEF 
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Multiple Tissue Northern (MTN) blots containing various human tissues (H) or 
human immune system tissues (IM) (Clontech) are examined with the labeled probe using 
ExpressHybT'^ hybridization solution (Clontech) according to manufacturer's protocol 
number PT 11 90-1. Following hybridization and washing, the blots are mounted and 
exposed to film at -70°C overnight, and the films developed according to standard 
procedures. 

For example, poly(A)+ mRNAs derived from various human tissues were analyzed 
by Northern blot hybridization and dot blot hybridization using PDEF cDNA as a probe, 
(See Figure 4). The Northern blots were rehybridized with a GAPDH probe to control 
for RNA quality and quantity. Conditions for hybridization included: Northern blots and 
dot blots containing poly(A)+ selected mRNA derived from different human tissues 
(Clontech) were hybridized with random prime labeled PDEF, ESE- 1 , and GAPDH cDN A 
in QuickHyb solution (Stratagene) and washed at 50°C with 0.2 x SSC, 0.2% SDS. 

The results indicate the presence of one predominant PDEF transcript of 
approximately 2.0 kb. PDEF is highly and almost exclusively expressed in prostate, a 
strikingly different expression pattern from any member of the Ets family. In human fetal 
tissues, no expression was detected in any tissue by Northern blot hybridization. In adult 
tissues, prostate expressed the highest levels of PDEF. Low levels of PDEF transcripts 
were only found in ovary, trachea, and stomach, whereas no expression was detected in 
all the other tissues. 

These results suggest that PDEF is expressed in a very restricted set of tissues and, 
therefore, has a very specialized function. To compare expression of PDEF to expression 
of another Ets factor, the Northern blots were rehybridized with a cDNA probe for ESE- 
1 . In fetal tissues ESE- 1 was expressed in lung, liver and kidney. In adult tissues highest 
levels of ESE- 1 were found in small intestine, prostate, colon, pancreas, kidney, liver, and 
placenta. Thus, the expression pattern of ESE- 1 is strikingly different from PDEF with 
ESE-1 expression especially high in the gastrointestinal system, fetal lung, and several 
other epithelial cell tissues. 

Moreover, dot blot analysis of a whole panel of human RNAs confirmed the highly 
restricted expression pattern of PDEF demonstrating that PDEF is highly expressed in 
prostate, to a lower extent in salivary gland and trachea, and weakly in mammary gland, 
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stomach, and lung, (See Figure 5). RNA blots (CLONTECH) were hybridized in 
QuickHyb solution (Stratagene), and washed at 50°C with 0.2 x SSC, 0.2% SDS. 

Furthermore, in situ hybridization was performed on frozen sections of human 
prostate to further test the hypothesis that PDEF expression is restricted to epithelial cells 
(See Figure 6). In situ hybridization (ISH) was carried out by the following procedure: 
Tissues were fixed in 4% paraformaldehyde in phosphate buffered saline, pH 7.4 (PBS), 
for 2-4 h at 4°C and were then transferred to 30% sucrose in PBS overnight at 4°C, 
frozen in OCT compound (Miles Diagnostics, Elkhart, IN) and stored at -70°C. ISH was 
performed on 6 ^m frozen sections. Slides were passed through xylene and graded 
alcohols; 0.2M HCl; Tris/EDTA with 3 mcg/ml proteinase K; 0.2% glycine; 4% 
paraformaldehyde in PBS; O.IM triethanolamine containing 1/200 (vol/vol) acetic 
anhydride; and 2xSSC. Slides were hybridized overnight at 50°C with 35S-labeled 
riboprobes in the following mixture: 0.3M NaCl, O.OIM Tris pH 7.6, 5mM EDTA, 50% 
formamide, 1 0% dextran sulfate, 0. 1 mg/ml yeast tRNA, and O.OIM dithiothreitol. Post- 
hybridization washes included 2xSSC/50% formamide/ lOmM dithiothreitol at 50°C; 
4xSSC/l OmM Tris/lmM EDTA with 20 mcg/ml ribonuclease at 37°C; and 2xSSC/50% 
formamide/1 OmM dithiothreitol at 65°C and 2xSSC. Slides were then dehydrated through 
graded alcohols containing 0.3M ammonium acetate, dried, coated with Kodak NTB 2 
emulsion and stored in the dark at 4°C for 2 weeks. The emulsion was developed with 
Kodak D 1 9 developer and the slides were counterstained with hematoxylin (French, C.C., 
Van de Water, L., Dvorak, H.F. and Hynes, R.O. J. Cell. Biol. 109:903-914(1989)). 

Diffuse strong expression was only noted in luminal epithelium of the prostate, but 
not in other cell types. No signal was detected with sense control probe. These results 
further support the data that PDEF is exclusively expressed in epithelial cells, with 
particularly strong expression in the prostate. 

The expression of PDEF from different cell types was determined by RT/PCR with 
mRNA derived from different cell types using both primary cells and cancer derived cell 
lines. RT-PCR was carried out by the following protocol: cDNAs were generated from 
1 mg mRNA isolated from different cells or tissues using oligo dT12-l 8 priming (Gibco 
BRL Grand Island, NY. USA) and M-MLV reverse transcriptase (Gibco BRL) in 
deoxyribonuclease I (Gibco BRL) treated samples. Each PCR used equivalent amounts 
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Specifically, to clone the PDEF protein in a bacterial vector, both a 5' and 3' 
primer of a sequence specific to the terminal regions of the PDEF sequence in SEQ ID 
NO:l is designed. One of ordinary skill in the art would appreciate, of course, that the 
point in the protein coding sequence where the 5' primer begins may be varied to amplify 
5 a DNA segment encoding any desired portion of the complete PDEF protein shorter or 
longer than the full-length protein. Moreover, described primers could then be used to 
amplify the corresponding cDNA PDEF clone (SEQ ID NO:l) by PCR methodology - 
taking advantage of restriction sites present within the bacterial vector and added to the 
terminal ends of the corresponding PDEF-specific primers. 

1 0 For example, the pQE-9 vector is digested with BamHI and Xbal and the amplified 

fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at the 
bacterial RBS. The ligation mixture is then used to transform the E. coli strain M 1 5/rep4 
(Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which expresses the 
lad repressor and also confers kanamycm resistance (KanO- Transformants are identified 

15 by their ability to grow on LB plates and ampicillin/kanamycin resistant colonies are 
selected. Plasmid DNA is isolated and confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 
culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). The 
O/N culture is used to inoculate a large culture at a ratio of 1 : 1 00 to 1 :250. The cells are 

20 grown to an optical density 600 (O.D.^^^) of between 0.4 and 0.6. IPTG (Isopropyl-B-D- 
thiogalacto pyranoside) is then added to a final concentration of 1 mM. IPTG induces by 
inactivating the lad repressor, clearing the P/O leading to increased gene expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 

25 6 Molar Guanidine HCl by stirring for 3-4 hours at 4°C. The cell debris is removed by 
centrifugation, and the supernatant containing the polypeptide is loaded onto a nickel - 
nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from QIAGEN, Inc., 
supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with high affinity and can 
be purified in a simple one-step procedure (for details see: The QlAexpressionist (1995) 

30 QIAGEN, Inc., supra). 
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protein in a bacterial system. 

Example 6: Purification of PDEF Polypeptide from an Inclusion Body 

The following alternative method can be used to purify PDEF polypeptide 

5 expressed in E coli when it is present in the form of inclusion bodies. Unless otherwise 
specified, all of the following steps are conducted at 4-10''C. 

Upon completion of the production phase of the E. coli fermentation, the cell 
culture is cooled to 4- 1 0'^C and the cells harvested by continuous centrifugation at 1 5,000 
rpm (Heraeus Sepatech). On the basis of the expected yield of protein per unit weight of 
1 0 cell paste and the amount of purified protein required, an appropriate amount of cell paste, 
by weight, is suspended in a buffer solution containing 1 00 mM Tris, 50 mM EDTA, pH 
7.4. The cells are dispersed to a homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate is 
15 then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 1 5 min., the pellet 
20 is discarded and the polypeptide containing supernatant is incubated at 4°C overnight to 
allow further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, the 
GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 20 
volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA by 
25 vigorous stirring. The refolded diluted protein solution is kept at 4°C without mixing for 
12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0. 1 6 |im membrane filter with appropriate surface area (e.g., 
Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The filtered 
30 sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive Biosystems). 
The column is washed with 40 mM sodium acetate, pH 6.0 and eluted with 250 mM, 500 
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M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker is the enzyme 
glutamine synthase (GS) (Murphy et aL, Biochem J. 227 :277-279 ( 1 99 1 ); Bebbington et 
al., Bio/Technology 10:169-175 (1992), Using these markers, the mammalian cells are 
grown in selective medium and the cells with the highest resistance are selected. These 
cell lines contain the amplified gene( s) integrated into a chromosome. Chinese hamster 
ovary (CHO) and NSO cells are often used for the production of proteins. 

Derivatives of the plasmid pS V2-DHFR (ATCC Accession No. 37 1 46), the expression 
vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession No.209647) 
contain the strong promoter (LTR) of the Rous Sarcoma Virus (CuUen et al., Molecular 
and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the CMV-enhancer 
(Boshart et al., Cell 41 :521 -530 ( 1 985 ).) Multiple cloning sites, e.g., with the restriction 
enzyme cleavage sites BamHI, Xbal and Asp718, faciUtate the cloning of PDEF. The 
vectors also contain the 3' intron, the polyadenylation and termination signal of the rat 
preproinsulin gene, and the mouse DHFR gene under control of the S V40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate restriction 
enzymes and then dephosphorylated using calf intestinal phosphates by procedures known 
in the art. The vector is then isolated from a 1% agarose gel. 

PDEF polynucleotide is amplified according to the protocol outlined in Example 
1 . Because PDEF is not naturally secreted, the vector does not need a signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891,) 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested 
with appropriate restriction enzymes and again purified on a 1% agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1 % agarose gel. The isolated fragment and the dephosphorylated vector are 
then ligated with T4 DNA ligase. E. coli HB 1 0 1 or XL- 1 Blue cells are then transformed 
and bacteria are identified that contain the fragment inserted into plasmid pC6 using, for 
instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for transfection. 
Five lag of the expression plasmid pC6 is cotransfected with 0.5 \xg of the plasmid pS Vneo 
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using lipofectin (Feigner et al., supra). The plasmid pSV2-neo contains a dominant 
selectable marker, the neo gene from Tn5 encoding an enzyme that confers resistance to 
a group of antibiotics including G418. The cells are seeded in alpha minus MEM 
supplemented with 1 mg/ml G41 8. After 2 days, the cells are trypsinized and seeded in 
5 hybridoma cloning plates (Greiner, Germany) in alpha minus MEM supplemented with 1 0, 
25,or50ng/mlofmetothrexateplus 1 mg/ml G4 18. After about 10- 14 days single clones 
are trypsinized and then seeded in 6-well petri dishes or 10 ml flasks using different 
concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones 
growing at the highest concentrations of methotrexate are then transferred to new 6-well 
10 plates containing even higher concentrations of methotrexate (1 ^iM, 2 ^iM, 5 |iM, 10 
mM, 20 mM). The same procedure is repeated until clones are obtained which grow at 
a concentration of 100 - 200 |iM. Expression of PDEF is analyzed, for instance, by SDS- 
PAGE and Western blot or by reversed phase HPLC analysis. 

15 Example 9: Construction of N-Terminal and/or C-Terminal Deletion Mutants 

The following general approach may be used to clone aN-terminal or C-terminal 

deletion PDEF deletion mutant. Generally, two oligonucleotide primers of about 1 5-25 
nucleotides are derived from the desired 5' and 3' positions of a polynucleotide of SEQ ID 
NO: 1 . The 5' and 3' positions of the primers are determined based on the desired PDEF 

20 polynucleotide fragment. An initiation and stop codon are added to the 5' and 3' primers 
respectively, if necessary, to express the PDEF polypeptide fragment encoded by the 
polynucleotide fragment. Preferred PDEF polynucleotide fragments are those encoding 
the N-terminal and C-terminal deletion mutants disclosed above in the "Polynucleotide and 
Polypeptide Fragments" section of the Specification. 

25 Additional nucleotides containing restriction sites to facilitate cloning of the PDEF 

polynucleotide fragment in a desired vector may also be added to the 5' and 3' primer 
sequences. The PDEF polynucleotide fragment is amplified from genomic DNA or from 
the deposited cDNA clone using the appropriate PCR oligonucleotide primers and 
conditions discussed herein or known in the art. The PDEF polypeptide fragments 

30 encoded by the PDEF polynucleotide fragments of the present invention may be expressed 
and purified in the same general manner as the full length polypeptides, although routine 
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of fusion proteins described above can be made by modifying the following protocol, 
which outlines the fusion of a polypeptide to an IgG molecule, or the protocol described 
in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PGR amplified, using 
5 primers that span the 5 ' and 3 ' ends of the sequence described below. These primers also 
should have convenient restriction enzyme sites that will facilitate cloning into an 
expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion can 
be ligated into the BamHI cloning site. Note that the 3 ' BamHI site should be destroyed. 
1 0 Next, the vector containing the human Fc portion is re-restricted with BamHI, linearizing 
the vector, and PDEF polynucleotide, isolated by the PGR protocol described in Example 
1 , is ligated into this BamHI site. Note that the polynucleotide is cloned without a stop 
codon, otherwise a fusion protein will not be produced. 

The vector can be modified to include a heterologous signal sequence if a secreted protein 
15 is to be made. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATGTTCTGAGAAAACTGACACATGCCGACCGTGGC 
GAGCACGTGAATTCGAGGGTGGACCGTCAGTCTTCCTGTTCCCCCCAAAAG 

20 CCAAGGACAGGCTGATGATGTCCGGGACTCCTGAGGTCACATGCGTGGTGG 
TGGACGTAAGCCACGAAGAGGGTGAGGTCAAGTTCAACTGGTAGGTGGAC 
GGCGTGGAGGTGCATAATGCCAAGACAAAGGCGGGGGAGGAGCAGTACAA 
GAGCAGGTACCGTGTGGTGAGCGTGCTCACCGTGCTGCACCAGGACTGGCT 
GAATGGCAAGGAGTAGAAGTGGAAGGTGTCCAACAAAGGCGTCGGAACCC 

25 CCATCGAGAAAAGGATCTGCAAAGGCAAAGGGCAGCCGCGAGAAGGACAG 
GTGTAGACGGTGCCCGGATCCCGGGATGAGCTGAGGAAGAACGAGGTCAG 
GCTGAGCTGCCTGGTCAAAGGCTTGTATCCAAGCGACATCGCCGTGGAGTG 
GGAGAGGAATGGGCAGGGGGAGAACAAGTACAAGACCACGCCTCCCGTGC 
TGGACTGCGACGGGTCCTTGTTCCTCTACAGGAAGGTCAGGGTGGAGAAGA 

30 GCAGGTGGCAGCAGGGGAACGTGTTCTCATGCTGGGTGATGCATGAGGCT 
GTGCAGAACCACTACACGCAGAAGAGCCTCTGGGTGTCTGCGGGTAAATGA 
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GTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:4) 

Example 11: Production of an Antibody 

The antibodies of the present invention can be prepared by a variety of methods. 
5 ( See, Current Protocols, Chapter 2.) For example, cells expressing PDEF is administered 
to an animal to induce the production of sera containing polyclonal antibodies. In a 
preferred method, a preparation of PDEF protein is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into an 
animal in order to produce polyclonal antisera of greater specific activity. 

10 In the most preferred method, the antibodies of the present invention are 

monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kohler et al., Nature 256:495 
(1975); Kohleretal., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. Immunol. 
6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, 

15 Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures involve immunizing an 
animal (preferably a mouse) with PDEF polypeptide or, more preferably, with a secreted 
PDEF polypeptide-expressing cell. Such cells may be cultured in any suitable tissue 
culture medium; however, it is preferable to culture cells in Earle's modified Eagle's 
medium supplemented with 10% fetal bovine serum (inactivated at about 56°C), and 

20 supplemented with about 10 g/1 of nonessential amino acids, about 1,000 U/ml of 
penicillin, and about 100 \xg/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma cell 
line. Any suitable myeloma cell line may be employed in accordance with the present 
invention; however, it is preferable to employ the parent myeloma cell line (SP20), 

25 available from the ATCC. After fusion, the resulting hybridoma cells are selectively 
maintained in HAT medium, and then cloned by limiting dilution as described by Wands 
et al. (Gastroenterology 80:225-232 ( 1 98 1 ).) The hybridoma cells obtained through such 
a selection are then assayed to identify clones which secrete antibodies capable of binding 
the PDEF polypeptide. 

30 Alternatively, additional antibodies capable of binding to PDEF polypeptide can 

be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
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makes use of the fact that antibodies are themselves antigens, and therefore, it is possible 
to obtain an antibody which binds to a second antibody. In accordance with this method, 
protein specific antibodies are used to immunize an animal, preferably a mouse. The 
splenocytes of such an animal are then used to produce hybridoma cells, and the 
5 hybridoma cells are screened to identify clones which produce an antibody whose ability 
to bind to the PDEF protein-specific antibody can be blocked byPDEF. Such antibodies 
comprise anti-idiotypic antibodies to the PDEF protein-specific antibody and can be used 
to immunize an animal to induce formation of further PDEF protein-specific antibodies. 
It will be appreciated that Fab and F(ab')2 and other fragments of the antibodies 

10 of the present invention may be used according to the methods disclosed herein. Such 
fragments are typically produced by proteolytic cleavage, using enzymes such as papain 
(to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). Alternatively, 
secreted PDEF protein-binding fragments can be produced through the application of 
recombinant DNA technology or through synthetic chemistry. 

15 For in vivo use of antibodies in humans, it may be preferable to use "humanized" 

chimeric monoclonal antibodies. Such antibodies can be produced using genetic 
constructs derived from hybridoma cells producing the monoclonal antibodies described 
above. Methods for producing chimeric antibodies are known in the art. (See, for review, 
Morrison, Science 229: 1 202 ( 1 985 ); Oi et al., BioTechniques 4:214(1 986); Cabilly et al., 

20 U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; Morrison et al, EP 173494; 
Neuberger et al., WO 8601533; Robinson et al., WO 8702671 ; Boulianne et al., Nature 
312:643 (1984); Neuberger et al.. Nature 314:268 (1985).) 

Example 12: Production OfPDEF Protein For High-Throughput Screening Assays 
25 The following protocol produces a supernatant containing PDEF polypeptide to 

be tested, or proteins produced by the binding of PDEF to the gene promoters. This 

supernatant can then be used in the Screening Assays described in Examples 14-21 . 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 

(Img/ml in PBS) 1 :20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for a 

30 working solution of 50^g/mL Add 200 ^il of this solution to each well (24 well plates) and 

incubate at RT for 20 minutes. Be sure to distribute the solution over each well (note: a 
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1 2-channel pipetter may be used with tips on every other channel ). Aspirate off the Poly- 
D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered Saline). The PBS should 
remain in the well until just prior to plating the cells and plates may be poly-lysine coated 
in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10^ cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine ( 1 2- 
604F Biowhittaker))/! 0% heat inactivated FBS(14-503F Biowhittaker)/lx Penstrep(l 7- 
602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
( 1 8324-01 2 Gibco/BRL) and 5ml Optimem I (3 1985070 Gibco/BRL)/96-well plate. With 
a small volume multi-channel pipetter, aliquot approximately 2|ig of an expression vector 
containing a polynucleotide insert, produced by the methods described in Examples 8-10, 
into an appropriately labeled 96-well round bottom plate. With a multi-channel pipetter, 
add 50|il of the Lipofectamine/Optimem I mixture to each well. Pipette up and down 
gently to mix. Incubate at RT 15-45 minutes. After about 20 minutes, use a multi- 
channel pipetter to add 150^1 Optimem I to each well. As a control, one plate of vector 
DNA lacking an insert should be transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too much 
time on PBS. First, person A aspirates off the media from four 24-well plates of cells, and 
then person B rinses each well with .5-lml PBS. Person A then aspirates off PBS rinse, 
and person B, using al 2-channel pipetter with tips on every other channel, adds the 200^1 
of DNA/Lipofectamine/Optimem I complex to the odd wells first, then to the even wells, 
to each row on the 24-well plates. Incubate at 37'^C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in DMEM 
with Ix penstrep, or HGS CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 mg/L 
CUSO4-5H2O; 0.050 mg/L of Fe(N03)3-9H20; 0.417 mg/L of FeS04-7H20; 31 1.80 
mg/L of Kcl; 28.64 mg/L of MgCl2; 48.84 mg/L of MgS04; 6995.50 mg/L of NaCl; 
2400.0 mg/L of NaHC03; 62.50 mg/L of NaH2PO4-H20; 71.02 mg/L of Na2HP04; 
.4320 mg/L of ZnS04-7H20; .002 mg/L of Arachidonic Acid ; 1.022 mg/L of 
Cholesterol; .070 mg/L of DL-alpha-Tocopherol-Acetate; 0.0520 mg/L of Linoleic Acid; 
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0.0 1 0 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.0 1 0 mg/L of Oleic Acid; 
0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of Pluronic F-68; 
0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D-Glucose; 130.85 
mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml of L-Asparagine- 
5 H2O; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine-2HCL-H20; 3 1 .29 mg/ml 
of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 mg/ml of L-Glutamine; 1 8.75 
mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL-H20; 1 06.97 mg/ml of L-Isoleucine; 
111.45 mg/ml of L-Leucine; 163.75 mg/ml of L-Lysine HCL; 32.34 mg/ml of L- 
Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 mg/ml of L-Proline; 26.25 mg/ml of 
10 L-Serine; 101.05 mg/ml of L-Threonine; 19.22 mg/ml of L-Tryptophan; 91.79 mg/ml of 
L-Tryrosine-2Na-2H20; and 99.65 mg/ml of L-Valine; 0.0035 mg/L of Biotin; 3.24 mg/L 
of D-Ca Pantothenate; 1 1 .78 mg/L of Choline Chloride; 4.65 mg/L of Folic Acid; 1 5.60 
mg/L of i-Inositol; 3.02 mg/L of Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.03 1 mg/L 
of Pyridoxine HCL; 0.3 1 9 mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L 
1 5 of Thymidine; 0.680 mg/L of Vitamin B12; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0. 105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 55.0 
mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of Ethanolamine; 
0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin complexed with 
Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed with Oleic Acid; 10 
20 mg/L of Methyl-B-Cyclodextrin complexed with Retinal Acetate. Adjust osmolarity to 
327 mOsm) with 2mm glutamine and Ix penstrep. (BSA (81-068-3 Bayer) lOOgm 
dissolved in IL DMEM for a 10% BSA stock solution). Filter the media and collect 50 
ul for endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end of 
25 the incubation period. Person A aspirates off the transfection media, while person B adds 
1 .5ml appropriate media to each well. Incubate at 37°C for 45 or 72 hours depending on 
the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul muhichannel pipetter, aliquot 600ul in one 1ml deep 
well plate and the remaining supernatant into a 2ml deep well. The supernatants from 
30 each well can then be used in the assays described in Examples 14-21 . 

It is specifically understood that when activity is obtained in any of the assays 
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described below using a supernatant, the activity originates from either the PDEF 
polypeptide directly (e.g., as a secreted and/or soluable protein) or by PDEF inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 13: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and proliferation 
of cells is called the Jaks-STATs pathway. Activated proteins in the Jaks-STATs pathway 
bind to gamma activation site "GAS" elements or interferon-sensitive responsive element 
("ISRE"), located in the promoter of many genes. The binding of a protein to these 
elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors called 
Signal Transducers and Activators of Transcription, or "STATs." There are six members 
of the STATs family. Statl and Stat3 are present in many cell types, as is Stat2 (as 
response to IFN-alpha is widespread). Stat4 is more restricted and is not in many cell 
types though it has been found in T helper class I, cells after treatment with IL-12. Stat5 
was originally called mammary growth factor, but has been found at higher concentrations 
in other cells including myeloid cells. It can be activated in tissue culture cells by many 
cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 
tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") family. 
Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, Jakl , Jak2, 
and Jak3. These kinases display significant sequence similarity and are generally 
catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (AdaptedfromreviewbySchidler and Darnell, Ann. Rev. Biochem. 64:621-51 
( 1 995).) A cytokine receptor family, capable of activating Jaks, is divided into two groups: 
(a) Class 1 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL-12, IL-15, 
Epo, PRE, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 
includes IFN-a,IFN-g, and IE- 10. The Class 1 receptors share a conserved cysteine motif 

68 




(a set of four conserved cysteines and one tryptophan) and a WSXWS motif (a membrane 
proxial region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:5)), 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
activate STATs, which then translocate and bind to GAS elements. This entire process 
5 is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of the 
GAS or the ISRE element, can be used to indicate proteins involved in the proliferation 
and differentiation of cells. For example, growth factors and cytokines are known to 
activate the Jaks-STATs pathway. (See Table below.) Thus, by using GAS elements 
10 linked to reporter molecules, activators of the Jaks-STATs pathway can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the B iological Assays described in Examples 1 4- 1 5 , a PC R based strategy is employed 
to generate a GAS-SV40 promoter sequence. The 5' primer contains four tandem 
copies of the GAS binding site found in the IRFl promoter and previously 
demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al.. Immunity 1 :457-468 ( 1 994).), although other GAS or ISRE elements can be used 
mstead. The 5' primer also contains 1 8bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

5':GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCC 
CCGAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3'(SEQIDNO:6) 
The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID N0:7) 

PGR amplification is performed using the S V40 promoter template present in 
the B-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

5':CICGAGATTTGCGCGAAATCTAGATTTCCCCGAAATGATTTGCCCGA 
AATGATTTGCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGT 
CCCGCCGCTAACTCCGCCCATCGCGCCCCTAACTCCGCCCAGTTCCGCC 
CATTGTGCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCG 
AGGGCGGCTCGGGCTGTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTT 
TGGAGGCCTAGGCTTTTGCAAAAAGCIT:3' (SEQ ID NO:8) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 
molecules that can be used instead of SEAP include chloramphenicol acetyltransferase 
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(CAT), luciferase, alkaline phosphatase, B-galactosidase, green fluorescent protein 
(GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSE AP-Promoter vector obtained from Clontech using Hindlll and 
5 Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 

promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
10 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector 

using Sail and NotI, and inserted into a backbone vector containing the neomycin 
resistance gene, such as pGFP-1 (Clontech), using these restriction sites in the 
multiple cloning site, to create the GAS-SEAP/Neo vector. Once this vector is 
transfected into mammalian cells, this vector can then be used as a reporter molecule 
15 for GAS binding as described in Examples 14-15. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 16 and 
1 7. However, many other promoters can be substituted using the protocols described 
20 in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can 

be substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, 11- 
2/NFAT, or NF-KB/GAS), Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

25 

Example 14: High-Throughput Screening Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity of PDEF by 
determining whether PDEF supernatant proliferates and/or differentiates T-cells. T- 
cell activity is assessed using the GAS/SE AP/Neo construct produced in Example 1 3 . 
30 Thus, factors that increase SEAP activity indicate the ability to activate the Jaks- 

STATS signal transduction pathway. The T-cell used in this assay is Jurkat T-cells 



.be 



tap?""'"'" 



10 



A. 



20,' 



000 



diesis' 



ate 



.ded 



tVve 



dose 



tesP' 



lOtvse 



^^^^ A c\ot^^ 



0? a 



IS 



\0 



;\lVvet 



seal 



f r 15 ^^^^^ 



,\axes- 



.5 1^^^ 



o? 



.etate 



\5- 



-Yee' 
cotvtav 



sd 

a fv^*^ 



^ttvbe' 



\0' 



add^O 



rtv\oi 



cO 



^ttauot^' 



20 



serufl^- 



,A\tve^ 



aorc^«^ 



ab\ete?' 



\\v\es 



ate 



d'M^ 



tteate' 



lettvai 



Xat^^s 



Vtvdu< 



,6dpo 



,udes 



asP^°' 



tbe 



,\2. 



atat\^' 



25 



Ot\ 



^^^"'''"'betof^^^^^'"- ,,,eapP^° 



tvded 



\t\ 



ftesb ' 



e%ac^ ' 



30 



sctee' 
vttt' 



tted- 



Yot 



ot\e 



c^utte' 
96vje^ 



\\\ deP^' 



;t^dot^ 



the 



of500,0««'^' 
of sup' 

t\tf " 



ibed 



lettvai 



,%tfl^ai 



Lie\V 



\0i^^ 



,W\toi^ 



ce\\sC^«^ 



\0P' 



,\ates 



atvd 
Tbe 

bett\S 
\00 



d. 



ttatv' 



sfet 



ibe 



tesei 



73 



;tVO\^ 



boaV 



\t\ 



otdet 



10 



dtsp' 



etise 



ibe 



ceWs 




into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supematants are transferred 
directly from the 96 well plate containing the supematants into each well using a 12 
5 channel pipette. In addition, a dose of exogenous interferon gamma (0. 1 , 1 .0, 1 0 ng) 

is added to wells H9, HIO, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supematants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 

10 samples from each well are then transferred to an opaque 96 well plate using a 12 

channel pipette. The opaque plates should be covered ( using sellophene covers) and 
stored at -20*^C until SEAP assays are performed according to Example 18. The 
plates containing the remaining treated cells are placed at 4^C and serve as a source 
of material for repeating the assay on a specific well if desired. 

15 As a positive control, 100 Unit/ml interferon gamma can be used which is 

known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

Example 15: High-Throughput Screening Assay Identifying Myeloid Activity 

20 The following protocol is used to assess myeloid activity of PDEF by 

determining whether PDEF proliferates and/or differentiates myeloid cells. Myeloid 
cell activity is assessed using the G AS/SEAP/Neo constmct produced in Example 1 3 . 
Thus, factors that increase SEAP activity indicate the ability to activate the Jaks- 
STATS signal transduction pathway. The myeloid cell used in this assay is U937, a 

25 pre-monocyte cell line, although TF-1, HL60, or KGl can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo constmct 
produced in Example 13, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2xl0e7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1 640 medium containing 

30 10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 

penicillin and 100 mg/ml streptomycin. 
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Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KCl, 375 ^iM Na2HP04.7H20, 1 mM MgCl2, and 675 ^M CaCl2. Incubate at 3TC 
for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37°C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G4 1 8. The G4 1 8-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting 1x10" cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described growth 
medium, with a final density of 5x10^ cells/ml. Plate 200 ul cells per well in the 96- 
well plate (or 1x10^ cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
12. Incubate at 37^C for 48 to 72 hr. As a positive control, 100 Unit/ml interferon 
gamma can be used which is known to activate U937 cells. Over 30 fold induction 
is typically observed in the positive control wells. SEAP assay the supernatant 
according to the protocol described in Example 18. 

Example 16: High-Throughput Screening Assay Identifying Neuronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are 

activated through many different signal transduction pathways. One of these genes, 
EGRl (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGRl is responsible for such induction. Using the 
EGRl promoter linked to reporter molecules, activation of cells can be assessed by 
PDEF. 

Particularly, the following protocol is used to assess neuronal activity in PCI2 
cell lines. PCI2 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGRl gene expression is activated during this treatment. Thus, by stably 
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transfecting PCI2 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PCI2 cells by PDEF can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +I)(Sakamoto K et al.. Oncogene 
6:867-871 (1991)) can be PGR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGAGAGCGATAGAACCCCGG-3' (SEQIDNO:9) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQIDNO:10) 
Using the GAS:SEAP/Neo vector produced in Example 13, EGRl amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGRl amplified product with these same enzymes. Ligate the vector and the EGRl 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1 :30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-115) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96- well plate, and 
allowed to air dry for 2 hr. 

PCI2 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 1 00 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split 
is done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 1 5 times. 

Transfect the EGR/SEAP/Neo construct into PCI2 using the Lipofectamine 
protocol described in Example 12. EGR-SEAP/PCI2 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G41 8 
for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
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(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI- 1 640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
5 the cell number and add more low serum medium to reach final cell density as 5x1 0^ 

cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
1x105 cells/well). Add 50 ul supernatant produced by Example 12, 37°C for 48 to 72 
hr. As a positive control, a growth factor known to activate PCI2 cells through EGR 
10 can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 

induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 18. 

Example 17: High-Throughput Screening Assay for T-ccIl Activity 

1 5 NF-kB (Nuclear Factor kB) is a transcription factor activated by a wide variety 

of agents including the inflammatory cytokines IL-1 and TNF, CD30 and CD40, 
lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, and by 
expression of certain viral gene products. As a transcription factor, NF-kB regulates 
the expression of genes involved in immune cell activation, control of apoptosis (NF- 

20 kB appears to shield cells from apoptosis), B and T-cell development, anti-viral and 

antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- kB is retained in the cytoplasm with I-kB 
(Inhibitor kB). However, upon stimulation, I- kB is phosphorylated and degraded, 
causing NF- kB to shuttle to the nucleus, thereby activating transcription of target 

25 genes. Target genes activated by NF- kB include IL-2, IL-6, GM-CSF, IC AM- 1 and 

class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-kB promoter element are used to screen the supematants 
produced in Example 12. Activators or inhibitors of NF-kB would be useful in 
30 treating diseases. For example, inhibitors of NF-kB could be used to treat those 
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diseases related to the acute or chronic activation of NF-kB, such as rheumatoid 
arthritis. 

To construct a vector containing the NF-kB promoter element, a PGR based 
strategy is employed. The upstream primer contains four tandem copies of the NF-kB 
5 binding site (GGGGACTTTCCC) (SEQ ID NO: 11), 18 bp of sequence 

complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5':GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGG 
ACTTTCCATCCTGCCATCTCAATTAG:3' (SEQ ID NO: 12) 
1 0 The downstream primer is complementary to the 3 ' end of the S V40 promoter 

and is flanked with a Hind III site: 

5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO:7) 

PGR amplification is performed using the S V40 promoter template present in 
the pB-gal:promoter plasmid obtained from Glontech. The resulting PGR fragment 
15 is digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 

Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

5':GTGGAGGGGACTTTGGGGGGGACTTTGGGGGGAGTTTGGGGGACTTT 

GCATGTGGGATGTCAATTAGTCAGGAAGGATAGTGGGGGGGGTAAGTGG 
20 GGGGATGCCGGGGGTAAGTGGGGGGAGTTCGGGGGATTGTGCGGGGGAT 

GGCTGAGTAATTTTTTTTATTTATGGAGAGGCGGAGGGGGGGTGGGGGT 

GTGAGGTATTGGAGAAGTAGTGAGGAGGGTTTTTTGGAGGGGTAGGGTT 

TTGGAAAAAGGTT:3' (SEQ ID NO: 13) 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
25 promoter plasmid (Glontech) with this NF-kB/S V40 fragment using Xhol and Hindlll. 

However, this vector does not contain a neomycin resistance gene, and therefore, is 

not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-kB/SV40/SEAP 

cassette is removed from the above NF-kB/SEAP vector using restriction enzymes 
30 Sail andNotI, and inserted into a vector containing neomycin resistance. Particularly, 
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the NF-kB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 14. Similarly, 
5 the method for assaying supematants with these stable Jurkat T-cells is also described 

in Example 14. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added 
to wells H9, HIO, and H 11, with a 5-10 fold activation typically observed. 

Example 18: Assay for SEAP Activity 

10 As a reporter molecule for the assays described in Examples 14-17, SEAP 

activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ^1 of 2.5x 

1 5 dilution buffer into Optiplates containing 35 |il of a supernatant. Seal the plates with 

a plastic sealer and incubate at 65°C for 30 min. Separate the Optiplates to avoid 
uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ^1 Assay Buffer and incubate at room 

20 temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 

table below). Add 50 yil Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 1 0 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

25 Read the relative light unit in the luminometer. Set HI 2 as blank, and print 

the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 

# of plates Rxn buffer diluent (ml) CSPD (ml) 

30 10 60 3 

11 65 3.25 

12 70 3.5 

13 75 3.75 
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14 80 4 

15 85 4.25 

16 90 4.5 

17 95 4.75 
5 18 100 5 

19 105 5.25 

20 110 5.5 
2\ 115 5.75 
22 120 6 

10 23 125 6.25 

24 130 6.5 

25 135 6.75 

26 140 7 

27 145 7.25 
15 28 150 7.5 

29 155 7.75 

30 160 8 

31 165 8.25 

32 170 8.5 
20 33 175 8.75 

34 180 9 

35 185 9.25 

36 190 9.5 

37 195 9.75 
25 38 200 10 

39 205 10.25 

40 210 10.5 

41 215 10.75 

42 220 1 1 
30 43 225 11.25 

44 230 11.5 

45 235 11.75 

46 240 12 

47 245 12.25 
35 48 250 12.5 

49 255 12.75 

50 260 13 



Example 1 9: High-Throughput Screening Assay Identifying Changes in Small 
40 Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supematants 
45 which bind to receptors of a particular cell. Although the following protocol describes 

an assay for calcium, this protocol can easily be modified to detect changes in 
potassium, sodium, pH, membrane potential, or any other small molecule which is 
detectable by a fluorescent probe. 
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The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-3, used here. 
5 For adherent cells, seed the cells at 1 0,000 -20,000 cells/well in a Co-star black 

96-well plate with clear bottom. The plate is incubated in a CO2 incubator for 20 
hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 1 00 ul of buffer after the final wash. 

1 0 A stock solution of 1 mg/ml fluo-3 is made in 1 0% pluronic acid DMSO. To 

load the cells with fluo-3, 50 ul of 12 |ig/ml fluo-3 is added to each well. The plate 
is incubated at 37°C in a CO2 incubator for 60 min. The plate is washed four times 
in the Biotek washer with HBSS leaving 100 |il of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 

15 re-suspended to 2-5x10^ cells/ml with HBSS in a 50-ml conical tube. 4|ilof 1 mg/ml 

fluo-3 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37''C water bath for 30-60 min. The cells are washed 
twice with HBSS, resuspended to 1 xl 0^ cells/ml, and dispensed into a microplate, 1 00 
|il/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is then washed 

20 once in Denley Cell Wash with 200 ^1, followed by an aspiration step to 100 ^1 final 

volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-3. The supernatant is added to the well, and a change in fluorescence is detected. 

25 To measure the fluorescence of intracellular calcium, the FLIPR is set for the 

following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 |il. Increased emission at 530 nm indicates an 
extracellular signaling event caused by the a molecule, either PDEF or a molecule 

30 induced by PDEF, which has resulted in an increase in the intracellular Ca^^ 

concentration. 
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Example 20: High-Throughput Screening Assay Identifying Tyrosine Kinase 
Actiyity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
5 transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 

Kinase (RPTK) group are receptors for a range of mitogenic and metaboHc growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 

10 membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor dimerization, 
resulting in transphosphorylation of the receptor subunits and activation of the 
cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include receptor 
associated tyrosine kinases of the src-family (e.g., src, yes, Ick, lyn, fyn) and non- 

1 5 receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, members 

of which mediate signal transduction triggered by the cytokine superfamily of 
receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, identifying whether PDEF or a molecule induced by PDEF is capable 

20 of activating tyrosine kinase signal transduction pathways is of interest. Therefore, 

the following protocol is designed to identify such molecules capable of activating the 
tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 

25 Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 

100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 
hr with 100 ml of cell cuUure grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 

30 calf serum, rinsed with PBS and stored at 4°C. Cell growth on these plates is assayed 

by seeding 5,000 cells/well in growth medium and indirect quantitation of cell number 
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through use of alamarBlue as described by the manufacturer Alamar Biosciences, Inc. 
(Sacramento, CA) after 48 hr. Falcon plate covers #3071 from Becton Dickinson 
(Bedford,MA) are used to cover the Loprodyne Silent Screen Plates. Falcon 
Microtest III cell culture plates can also be used in some proliferation experiments. 

To prepare extracts, A43 1 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 12, the medium w^as removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheriftg^ Mannheim (Indianapolis, IN) is added to each v^cll and the plate is shaken 
on a rotating shaker for 5 minutes at 4°C. The plate is then placed in a vacuum 
transfer manifold and the extract filtered through the 0.45 mm membrane bottoms of 
each well using house vacuum. Extracts are collected in a 96-well catch/assay plate 
in the bottom of the vacuum manifold and immediately placed on ice. To obtain 
extracts clarified by centrifugation, the content of each well, after detergent 
solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4°C at 
16,000 xg. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSKl (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 ( corresponding to amino acids 1-17 of gastrin). Both peptides are substrates 
for a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add 10|il of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 
ATP/50mM MgCl2), then 1 0^1 of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCb, 5 mM MnCl2, 
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0.5 mg/ml BSA), then 5^1 of Sodium Vanadate( 1 mM), and then 5|il of water. Mix the 
components gently and preincubate the reaction mix at 30°C for 2 min. Initial the 
reaction by adding 10(il of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 1 0 ^1 of 
120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ^il aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 3TC for 20 min. This 
allows the streptavadin coated 96 well plate to associate with the biotinylated peptide. 
Wash the MTP module with 300^1/well of PBS four times. Next add 75 ^il of anti- 
phospotyrosine antibody conjugated to horse radish peroxidase(anti-P-Tyr- 
POD(0.5u/ml)) to each well and incubate at 37°C for one hour. Wash the well as 
above. 

Next add 100^1 of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 21: High-T hroughput Screening Assay Identifying Phosphorvlation 
Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 20, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, Src, 
Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA 
plate with 0.1ml of protein G (l^ig/ml) for 2 hr at room temp, (RT). The plates are 
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Example 22: Method of Determining Alterations in the PDEF Gene 

RNA isolated from entire families or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the art, (See, Sambrook.) The cDNA 
is then used as a template for PGR, employing primers surrounding regions of interest 
in SEQ ID N0:1. Suggested PGR conditions consist of 35 cycles at 95°G for 30 
seconds; 60-120 seconds at 52-58°G; and 60-120 seconds at 70°G, using buffer 
solutions described in Sidransky, D., et al.. Science 252:706 (1991). 

PGR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre Technologies). 
The intron-exon borders of selected exons of PDEF is also determined and genomic 
PGR products analyzed to confirm the results. PGR products harboring suspected 
mutations in PDEF is then cloned and sequenced to validate the results of the direct 
sequencing. 

PGR products of PDEF are cloned into T-tailed vectors as described in 
Holton, T.A. and Graham, M.W., Nucleic Acids Research, 19:1156 (1991) and 
sequenced with T7 polymerase (United States Biochemical), Affected individuals are 
identified by mutations in PDEF not present in unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in the PDEF gene. Genomic clones isolated according to Example 2 are 
nick-translated with digoxigenindeoxy-uridine 5 -triphosphate (Boehringer Manheim), 
and FISH performed as described in Johnson, Gg. et al.. Methods Gell Biol. 35:73-99 
(1991). Hybridization with the labeled probe is carried out using a vast excess of 
human cot-1 DNA for specific hybridization to the PDEF genomic locus. 

Ghromosomes are counterstained with 4,6-diamino-2-phenylidole and 
propidium iodide, producing a combination of G- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Ghroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson, Gv. 
etal,, Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the I See Graphical 
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(linear scale). Interpolate the concentration of the PDEF in the sample using the 
standard curve. 

Example 24: Formulating a Polypeptide 

The PDEF composition will be formulated and dosed in a fashion consistent 
with good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the PDEF polypeptide alone), the 
site of delivery, the method of administration, the scheduling of administration, and 
other factors known to practitioners. The "effective amount" for purposes herein is 
thus determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of PDEF 
administered parenterally per dose will be in the range of about 1 ^ig/kg/day to 10 
mg/kg/day of patient body weight, although, as noted above, this will be subject to 
therapeutic discretion. More preferably, this dose is at least 0.01 mg/kg/day, and most 
preferably for humans between about 0.01 and 1 mg/kg/day for the hormone. If given 
continuously, PDEF is typically administered at a dose rate of about 1 ng/kg/hour to 
about 50 |ag/kg/hour, either by 1-4 injections per day or by continuous subcutaneous 
infusions, for example, using a mini-pump. An intravenous bag solution may also be 
employed. The length of treatment needed to observe changes and the interval 
following treatment for responses to occur appears to vary depending on the desired 
effect. 

Pharmaceutical compositions containing PDEF are administered orally, 
rectally, parenterally, intracistemally, intravaginally, intraperitoneally, topically (as by 
powders, ointments, gels, drops or transdermal patch), bucally, or as an oral or nasal 
spray. "Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or 
liquid filler, diluent, encapsulating material or formulation auxiliary of any type. The 
term "parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusion. 

PDEF is also suitably administered by sustained-release systems. Suitable 
examples of sustained-release compositions include semi -permeable polymer matrices 
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in the form of shaped articles, e.g., films, or mirocapsules. Sustained-release matrices 
include polylactides (U.S. Pat. No. , 3,773,919, EP 58,481), copolymers of L- 
glutamic acid and gamma-ethyl-L-glutamate (Sidman, U. et aL, Biopolymers 22:547- 
556 (1983)), poly (2- hydroxyethyl methacrylate) (R. Langer et aL, J, Biomed. 
5 Mater. Res. 15:167-277 (1981), and R. Langer, Chem. Tech. 12:98-105 (1982)), 

ethylene vinyl acetate (R. Langer et aL) or poly-D- (-)-3 -hydroxy butyric acid (EP 
1 33,988). Sustained-release compositions also include liposomally entrapped PDEF 
polypeptides. Liposomes containing the PDEF are prepared by methods known per 
se:DE 3,218,121; Epstein etaL,Proc. NatL Acad. Sci. USA 82:3688-3692 (1985); 

10 Hwang et aL, Proc. Natl. Acad. Sci. USA 77:4030-4034 (1980); EP 52,322; EP 

36,676; EP 88,046; EP 143,949; EP 142,641; Japanese Pat. AppL 83-1 18008; U.S. 
Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are 
of the small (about 200-800 Angstroms) unilamellar type in which the lipid content is 
greater than about 30 moL percent cholesterol, the selected proportion being adjusted 

1 5 for the optimal secreted polypeptide therapy. 

For parenteral administration, in one embodiment, PDEF is formulated 
generally by mixing it at the desired degree of purity, in a unit dosage injectable form 
(solution, suspension, or emulsion), with a pharmaceutically acceptable carrier, i.e., 
one that is non-toxic to recipients at the dosages and concentrations employed and is 

20 compatible with other ingredients of the formulation. For example, the formulation 

preferably does not include oxidizing agents and other compounds that are known to 
be deleterious to polypeptides. 

Generally, the formulations are prepared by contacting PDEF uniformly and 
intimately with liquid carriers or finely divided solid carriers or both. Then, if 

25 necessary, the product is shaped into the desired formulation. Preferably the carrier 

is a parenteral carrier, more preferably a solution that is isotonic with the blood of the 
recipient. Examples of such carrier vehicles include water, saline, Ringer's solution, 
and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl oleate are 
also useful herein, as well as liposomes. 

30 The carrier suitably contains minor amounts of additives such as substances 

that enhance isotonicity and chemical stability. Such materials are non-toxic to 
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recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten residues ) 
polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum albumin, 
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; 
amino acids, such as glycine, glutamic acid, aspartic acid, or arginine; 
monosaccharides, disaccharides, and other carbohydrates including cellulose or its 
derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

PDEF is typically formulated in such vehicles at a concentration of about 0. 1 
mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will be 
understood that the use of certain of the foregoing excipients, carriers, or stabilizers 
will result in the formation of polypeptide salts. 

PDEF used for therapeutic administration can be sterile. Sterility is readily 
accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Therapeutic polypeptide compositions generally are placed into a 
container having a sterile access port, for example, an intravenous solution bag or vial 
having a stopper pierceable by a hypodermic injection needle. 

PDEF polypeptides ordinarily will be stored in unit or multi-dose containers, 
for example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous PDEF polypeptide 
solution, and the resulting mixture is lyophilized. The infusion solution is prepared by 
reconstituting the lyophilized PDEF polypeptide using bacteriostatic Water-for- 
Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Associated with such container(s) can be a notice in 
the form prescribed by a governmental agency regulating the manufacture, use or sale 
of pharmaceuticals or biological products, which notice reflects approval by the 
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agency of manufacture, use or sale for human administration. In addition, PDEF may 
be employed in conjunction with other therapeutic compounds. 

Example 25: Method of Treating Decreased Levels of PDEF 

The present invention relates to a method for treating an individual in need of 
a decreased level of PDEF activity in the body comprising, administering to such an 
individual a composition comprising a therapeutically effective amount of PDEF 
antagonist. Preferred antagonists for use in the present invention are PDEF-specific 
antibodies. 

Moreover, it will be appreciated that conditions caused by a decrease in the 
standard or normal expression level of PDEF in an individual can be treated by 
administering PDEF, preferably in the -soluable form. Thus, the invention also 
provides a method of treatment of an individual in need of an increased level of PDEF 
polypeptide comprising administering to such an individual a pharmaceutical 
composition comprising an amount of PDEF to increase the activity level of PDEF in 
such an individual. 

For example, a patient with decreased levels of PDEF polypeptide receives a 
daily dose 0.1-100 |ig/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the seluaWe form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 24. 

Example 26: Method of Treating Increased Levels of PDEF 

The present invention also relates to a method for treating an individual in need 
of an increased level of PDEF activity in the body comprising administering to such 
an individual a composition comprising a therapeutically effective amount of PDEF 
or an agonist thereof. 

Antisense technology is used to inhibit production of PDEF. This technology 
is one example of a method of decreasing levels of PDEF polypeptide, preferably a 
soluaHe form, due to a variety of etiologies, such as cancer. 

For example, a patient diagnosed with abnormally increased levels of PDEF 
is administered intravenously antisense polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 
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mg/kg day for 21 days. This treatment is repeated after a 7-day rest period if the 
treatment was well tolerated. The formulation of the antisense polynucleotide is 
provided in Example 24. 

Example 27: Method of Treatment Using Gene Therapy - Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing PDEF polypeptides, onto a patient. Generally, fibroblasts are obtained 
from a subject by skin biopsy. The resulting tissue is placed in tissue-culture medium 
and separated into small pieces. Small chunks of the tissue are placed on a wet 
surface of a tissue culture flask, approximately ten pieces are placed in each flask. The 
flask is turned upside down, closed tight and left at room temperature over night. 
After 24 hours at room temperature, the flask is inverted and the chunks of tissue 
remain fixed to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 
10% FBS, penicillin and streptomycin) is added. The flasks are then incubated at 
37°C for approximately one week. 

At this time, fresh media is added and subsequenfly changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7(Kirschmeier,P.T. etal.,DNA, 7:2 19-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindlll and subsequenfly treated with calf intestinal phosphatase. The linear vector 
is fractionated on agarose gel and purifled, using glass beads. 

The cDNA encoding PDEF can be amplified using PGR primers which 
correspond to the 5' and 3' end sequences respectively as set forth in Example 1. 
Preferably, the 5' primer contains an EcoRI site and the 3' primer includes a Hindlll 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the 
amplified EcoRI and Hindlll fragment are added together, in the presence of T4 DNA 
ligase. The resulting mixture is maintained under conditions appropriate for ligation 
of the two fragments. The ligation mixture is then used to transform bacteria HB 1 0 1 , 
which are then plated onto agar containing kanamycin for the purpose of confirming 
that the vector contains properly inserted PDEF. 
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The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
PDEF gene is then added to the media and the packaging cells transduced with the 
5 vector. The packaging cells now produce infectious viral particles containing the 

PDEF gene(the packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 1 0 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 

1 0 detached producer cells and this media is then used to infect fibroblast cells. Media 

is removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no selection 
is required. If the titer is very low, then it is necessary to use a retroviral vector that 

15 has a selectable marker, such as neo or his. Once the fibroblasts have been efficiently 

infected, the fibroblasts are analyzed to determine whether PDEF protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads. 

20 

Example 28: Method of Treatment Using Gene Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and anfisense DNA or RNA) PDEF 

25 sequences into an animal to increase or decrease the expression of the PDEF 

polypeptide. The PDEF polynucleotide may be operatively linked to a promoter or 
any other genetic elements necessary for the expression of the PDEF polypeptide by 
the target tissue. Such gene therapy and delivery techniques and methods are known 
in the art, see, for example, WO90/11 092, W098/1 1779; U.S. Patent NO. 5693622, 

30 5705151, 5580859; TabataH. etal. (1997) Cardiovasc. Res. 35(3):470-479, Chao 

Jetal. (1997) Pharmacol. Res. 35(6):5 17-522, Wolff J.A. (1997) Neuromuscul. 
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Disord. 7(5):3 14-3 18, Schwartz B. etal. (1996) Gene Then 3(5):405-41 1, Tsurumi 
Y. et al. (1996) Circulation 94(12):3281-3290 (incorporated herein by reference). 

The PDEF polynucleotide constructs may be delivered by any method that 
delivers injectable materials to the cells of an animal, such as, injection into the 
5 interstitial space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 

PDEF polynucleotide constructs can be delivered in a pharmaceutically acceptable 
liquid or aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 

10 cell, including viral sequences, viral particles, liposome formulations, lipofectin or 

precipitating agents and the like. However, the PDEF polynucleotides may also be 
delivered in liposome formulations (such as those taught in Feigner P.L. et al, (1 995) 
Ann. NY Acad. Sci. 772:126-139 and AbdallahB. etal. (1995)Biol. Cell85(l):l- 
7) which can be prepared by methods well known to those skilled in the art. 

1 5 The PDEF polynucleotide vector constructs used in the gene therapy method 

are preferably constructs that will not integrate into the host genome nor will they 
contain sequences that allow for replication. Any strong promoter known to those 
skilled in the art can be used for driving the expression of DNA, Unlike other gene 
therapies techniques, one major advantage of introducing naked nucleic acid 

20 sequences into target cells is the transitory nature of the polynucleotide synthesis in 

the cells. Studies have shown that non-replicating DNA sequences can be introduced 
into cells to provide production of the desired polypeptide for periods of up to six 
months. 

The PDEF polynucleotide construct can be delivered to the interstitial space 
25 ' »^ , of tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, 
bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall 
bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, 
and connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
30 in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 

matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
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is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection into 
the tissues comprising these cells. They are preferably delivered to and expressed in 
5 persistent, non-dividing cells which are differentiated, although delivery and 

expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the naked PDEF polynucleotide injection, an effective dosage amount of 

10 DNA or RNA will be in the range of from about 0.05 g/kg body weight to about 50 

mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 
20 mg/kg and more preferably from about 0,05 mg/kg to about 5 mg/kg. Of course, 
as the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 

1 5 can readily be determined by those of ordinary skill in the art and may depend on the 

condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 

20 mucous membranes of the nose. In addition, naked PDEF polynucleotide constructs 

can be delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected PDEF polynucleotide in muscle in vivo 
is determined as follows. Suitable PDEF template DNA for production of mRNA 
coding for PDEF polypeptide is prepared in accordance with a standard recombinant 

25 DNA methodology. The template DNA, which may be either circular or linear, is 

either used as naked DNA or complexed with liposomes. The quadriceps muscles of 
mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1 .5 cm incision is made on 

30 the anterior thigh, and the quadriceps muscle is directly visualized. The PDEF 

template DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge 
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needle over one minute, approximately 0.5 cm from the distal insertion site of the 
muscle into the knee and about 0.2 cm deep. A suture is placed over the injection site 
for future localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is histochemically stained for PDEF protein expression. 
A time course for PDEF protein expression may be done in a similar fashion except 
that quadriceps from different mice are harvested at different times. Persistence of 
PDEF DNA in muscle following injection may be determined by Southern blot 
analysis after preparing total cellular DNA and HIRT supematants from injected and 
control mice. The results of the above experimentation in mice can be use to 
extrapolate proper dosages and other treatment parameters in humans and other 
animals using PDEF naked DNA. 

Example 29: PDEF Expression During Androgen Stimulation 

Considering the sensitivity of prostate epithelial cells to androgen stimulation, 
in addition to, the high expression of PDEF in prostate epithelial cells, it would be of 
interest to know whether PDEF may be involved in the androgen response. Human 
prostate cancer cells (LNCaP) were starved in a specialized growth medium devoid 
of any steroids prior to androgen stimulation. The addition of androgen initiates a 
program of gene expression which progresses over the period of more than 24 h 
through various stages of up- and down-regulation of distinct prostate marker genes, 
such as PSA. 

To evaluate PDEF expression during androgen induction of LNCaP cells, 
RT/PCR with mRNA derived from starved LNCaP cells, and from LNCaP cells of 
different time points after induction with androgen, was performed. To test for RNA 
quality and to roughly compare relative levels of expression, each RNA sample was 
analyzed by RT/PCR for GAPDH expression. Conditions for RT/PCR include: 
cDNAs were generated from 1 ^g mRNA isolated from different cells or tissues using 
oligo dT 12- 18 priming (Gibco BRL Grand Island, NY. USA) and M-MLV reverse 
transcriptase (Gibco BRL) in deoxyribonuclease I (Gibco BRL) treated samples. Each 
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PCR used equivalent amounts of (0.1 ng) cDNA, 4 ngVl of each primer, 0.25 units 
of Taq polymerase (Promega, Madison, WI. USA), 1 50 of each dNTP, 3 mM of 
MgCL, reaction buffer and water to a final volume of 25 ^1 and were covered with 
mineral oil. The sequences of the primers for GAPDH were: sense: 5'- 
CAAAGTTGTCATGGATGACC-3' (SEQ ID NO: 14) antisense: 5'- 
CCATGGAGAAGGCTGGGG-3' (SEQ ID NO:15)with an expected amplification 
product of 200 bp. RT/PCR amplifications were carried out using a Perkin-Elmer 
Cetus thermal cycler 480 as follows: 20-30 cycles of 1 min at 94°C, 1 min at 56°C 
and 1 min at 72°C followed by 15 min at 72°C. Lower numbers of cycles were used 
to verify linearity of the amplification signal. The amplification product was analyzed 
on a 2% agarose gel. 

Using equal amounts of cDNA from each time point for PCR amplification 
very similar levels of GAPDH amplification products were obtained for all samples, 
even when using different numbers of amplification cycles. PDEF expression was 
already detected in unstimulated LNCaP cells. However, twelve hours after 
stimulafion enhanced expression of PDEF was clearly visible. These results suggest 
that PDEF expression is upregulated during androgen stimulation of prostate cancer 
cells twelve hours after stimulation. 

To determine whether expression of another Ets factor ESE-1 is inducible as 
well, RT/PCR using ESE-1 specific primers was performed. In contrast to PDEF, 
expression of ESE-1 did not vary significantly during androgen stimulation indicating 
that PDEF is specifically upregulated during androgen stimulation. 

Example 30: PDEF Specifically Enhances Transcription of the PSA Gene. Unlike 
Other Ets Factors 

In assessing whether PDEF acts as a repressor or enhancer of transcription, 

and to evaluate the possibility that the prostate-specific prostate specific antigen 
(PSA) gene is a target for PDEF, full length PDEF inserted into a eukaryotic 
expression vector (pCI/PDEF) was co-transfected into PDEF negative CV-1 cells, 
together with a pGL2 reporter gene construct containing the luciferase gene under the 
control of the PSA promoter. PSA encodes a secreted protein of significant clinical 
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value due to its use as a diagnostic marker for human prostate cancer. In addition, 
expression vectors encoding a variety of other Ets factors were co-transfected to 
compare their activity to PDEF. 

Co-transfections of 3x 1 0^ C V- 1 cells were carried out with 2 ^g reporter gene 
construct DNA and 3 ^ig expression vector DNA using 12.5 lipofectamine (Gibco- 
BRL) as described. The cells were either harvested 16 hours after transfection or 
starved in androgen-free medium containing charcoal stripped PCS for 24h and then 
induced with androgen for 24 h and assayed for luciferase activity. Transfections for 
every construct were performed independently in duplicate and repeated 3 to 4 times 
with two different plasmid preparations with similar results. Cotransfection of a 
second plasmid for determination of transfection efficiency was omitted because 
potential artifacts with this technique have been reported and because many commonly 
used viral promoters contain potential binding sites for Ets factors. 

Co-transfection with pCI/PDEF resulted in a -^T-fold transcriptional 
stimulation of the PSA promoter compared to the parental pCI vector. (See Figure 
7.) In contrast, none of the other Ets factors had any significant effect on PSA 
promoter activity, even though some of them such as ESE-1 appeared to repress 
rather than enhance the PSA promoter. Thus, the PSA gene can be activated by 
PDEF demonstrating the utility of PDEF as a positive regulator of transcription which 
implies that PSA may indeed be a relevant prostate-specific target for PDEF. 
Conditions for co-transfections also included: Co-transfections of 3xlO^CV-l cells 
were carried out with 3 ^g reporter gene construct DNA and 1 |ig expression vector 
DNA using 12.5 ^1 lipofectamine (Gibco-BRL). Cells were washed with serum free 
DMEM. 1.6ml serum free DMEM was added per well. Liposomes were incubated 
with the DNA in 200 |il serum free DMEM for 1 5 min at room temperature and then 
incubated with the cells for 4 h at 37^C. 2 ml DMEM containing 20% fetal calf serum 
(FCS) was added, the cells wer harvested 16 hours after transfection and assayed for 
luciferase activity as described. Transfections for every construct were performed 
independently in duplicates and repeated 2-5 times with at least two different plasmid 
preparations with similar results (Oettgen, P, Akbarali, Y, Boltax, J, Best, J, Kunsch, 
C and Libermann,Ta (1996), Mol. Cell. Biol. 16:5091-5106). 
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Example 31: PDEF Interacts with the Androgen Receptor and Svnergisticallv 
Enhances Transcription of the PSA Gene 

In addition to the Ets sites, various other regulatory elements are present in the 

PSA promoter including an androgen receptor binding site which has been shown to 
5 be critical for androgen inducibility of the PSA gene. A characteristic feature of all 

Ets factors is their ability to interact with other transcription factors, suggesting that 
interactions of PDEF with factors binding to regulatory elements within the PSA 
promoter may be an important mechanism of transcriptional control. 

To explore the possibility that PDEF might interact with the androgen 

1 0 receptor, GST (Glutathione- S-Transferase) pull down experiments were performed. 

Different domains of the full-length PDEF gene were fused to the GST coding region 
and expressed in bacteria as fusion proteins. (See Figure 8.) PDEF was in vitro 
transcribed and translated into protein in a reticulocyte lysate revealing as the major 
product a protein of the expected molecular weight. (See Figure 9.) Minor amounts 

1 5 of additional faster migrating (lower molecular weight) proteins were present due to 

either partial proteolysis, internal translation initiation, or premature translational 
termination. Plasmid constructs for in vitro translation were constructed by inserting 
the full length PDEF cDNA, encoding the entire open reading frame, downstream of 
the T7 promoter into TA cloning vector, pCR2 (Invitrogen). Coupled in vitro 

20 transcription/in vitro translation reactions were performed (Promega). Affinity- 

purified GST-androgen receptor fragments were incubated with in vitro translated 
35S-methionine labeled PDEF, washed, and analyzed by SDS-PAGE (Sodium 
Dodecyl-Sulfate Poly-Acrylamide Gel Electrophoresis). (See Figure 10.) 

Conditions for in vitro translation included: Full length PDEF cDNA encoding 

25 the entire open reading frame was inserted into the TA cloning vector (Invitrogen) 

with the T7 promoter upstream of the initiator methionine. Coupled in vitro 
transcription/in vitro translation reactions were performed with 1 ^g plasmid using the 
TNT reticulocyte lysate kit (Promega) and T7 RNA polymerase as recommended by 
the manufacturer in the presence of either (^^S)-methionine (NEN) or cold 

30 methionine. A portion of the labeled in vitro translation product was analyzed on a 

10% sodium dodecyl sulfate-polyacrylamide gel (SDS-PAGE). 
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PDEF was brought down specifically by any GST-androgen receptor fusion 
protein containing the DNA binding domain, but not by GST alone or by other 
domains of the androgen receptor. 

To evaluate whether the physical interaction between PDEF and androgen 
5 receptor correlates with functional interaction, PDEF and androgen receptor 

expression vectors were co-transfected together with the PSA promoter luciferase 
construct and cells were cultured either in the absence or presence of androgen DHT 
(Dihydro-Testosterone). Conditions for transfections include: Transfections of 3x10^ 
CV-1 cells were carried out with 3 |ig reporter gene construct DNA and 1 |ig 

1 0 expression vector DNA using 1 2.5 ml lipofectamine (Gibco-BRL) as described. The 

cells were either harvested 16 hours after transfection or starved in androgen-free 
medium containing 10% charcoal stripped FCS for 24h and then induced with 
androgen for 24 h and assayed for luciferase activity. Transfections for every 
construct were performed independently in duplicate and repeated 3 to 4 times with 

15 two different plasmid preparations with similar results. Cotransfection of a second 

plasmid for determination of transfection efficiency was omitted because potential 
artifacts with this technique have been reported and because many commonly used 
viral promoters contain potential binding sites for Ets factors. The PSA/luciferase 
construct (pGL2/PSA-628) was constructed as a fusion protein using the luciferase 

20 pGL2 vector (Promega) (Sun, Z, Pan, J, and Balk, S.P. Nucl. Acids Res. 15: 3318- 

3325 (1997)). (See Figure 1 1.) 

PDEF in the absence of androgen enhanced PSA promoter activity -4-fold. 
Similarly the androgen receptor in the presence of androgen enhanced the PSA 
promoter -5-fold. In the presence of PDEF, androgen receptor and androgen a 

25 synergistic effect of PS A promoter transacti vation was observed indicating that PDEF 

and androgen receptor cooperate in the regulation of the PSA promoter. 

Example 32: Differential Expression of PDEF in Human Tumors 

In order to evaluate expression levels of PDEF in human cancer cell lines and 
30 primary cancer tissues, mRN A from cancer cell lines and primary cancer tissues were 

isolated. RT/PCR analysis revealed a highly differential expression pattern for PDEF 
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